Searching PAJ 



1/1 s<— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 10-213539 
(43)Date of publication of application : 11.08.1998 



(SDlntCL 


G01N 21/27 






GO IN 15/06 




r- t — rrr — ZZZ - ■ 


G01N 15/14 




(21)AppJication number : 09-303565 


(71)Applicant : 


INSITEC INC 


(22)Date of filing : 17.10.1997 


(72)Inventor : 


BONON MICHAEL P 


r~" — ■." . '■ ' " - 




HOLVE DONALD J 



(30)Priority 

Priority number : 96 735383 Priority date : 21.10.1996 Priority country : US 



(54) DETECTING DEVICE FOR NEAR-WAFER PARTICULATE IN SEMICONDUCTOR DEVICE MANUFACTURING EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect, with reliability, presence of 
particulates near a wafer by scattering of laser beam in semiconductor 
manufacturing so as to provide information for determining time to carry 
out cleansing work of manufacturing equipment. 

SOLUTION: A measurement volume 1 15 immediately near a wafer 105 is 
scanned by a laser beam 130 while a semiconductor device manufacturing 
process is in progress. Real-time counting of particulates is carried out by 
this scanning without constituting a hindrance to the said process in 
progress. Detected light can be turned into forward scattered light, 
sideward scattered light, or rearward scattered light, according to 
availability of access to a light detecting part 1 50 of this sensor. Everytime 
a particulate is scanned, intensity of scattered light becomes shaped like a 
pulse. Because scanning velocity is larger than moving velocity of 
particulates, the particulates are each scanned several times while they are 
floating in the measurement volume. A series of pulses generated as to one 
particulate are analyzed. 
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®mffi&m?Lfch0>-Cffif$.TZ>, Mii^B2 0 0 Cfett 

a % £ ffl ^ T 0 i -S. «D T 'tf - A ^ > « S <h & -S « ^ 

50 [0 0 2 8] 7t^tH^§l 5 8tt*3t*nfc*3Eh:-^© 
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lssas^iat^t*. ^©ai^^^ti-A 

l 3 o icraoffiSfffflCt^WtfgJtfDC^ 

&.±<D-m<o/vi'?.i!fi9e&.-t&. mm&mmmi 7 oft 

[0 0 2 9] EI 3, H4*5«t^H5tt3t«iffiSl 58* 
6 © 7 O £ L T# e. tlfcW^ff 3 0 0, 
4 0 0&£Zt5 0 0 o (t*»3 0 0. 4 0 

ou«t^5 o oitmmzfti-txiimn'p-ru^it^ft 
©ago. 8 nm©atm=.t*«;&«a3t©4#ttSjK 

T= d©0. 8 nmCOafe^^^W/NVl/XCO^&^JCOC-i 
TOft-JffcfSI^Jt (SNR) IfflSNR 

So Sit. RJ&^ftW^nirXteTfcU^T©^**}; 
tfm^[§]g&l/^;i'T©$ft^£;»c£< U «tt)/h$a«8[ 

[0 0 3 0] 1 5**&©*&}teB:;£3!Efcf--A 

—a 130 ©^jgs«as©a^©jMg ± o t>fo 

■T-5»!MIC-?-©«i:^«^attf-A 1 3 0{CJ;oT2IhI 
K±I»$n^. LfcA^T, M£fMKl 1 5 £5®)®* 
©a3t©a*£if«:. «Riaira»:fe«fctf*ftK:flS'3«*^ 

[0 0 3 1] /i;i/XfflSW©^rWWR|^*3eH[S#fC 

<D—Jj<Di%mz&Z>M'&i$. SStf-A 1 3 oa*-?-©a 
ftf?)I»A^Sflft)Oj|4!E^CSL-eol:S5iT' 

tea U ■€■ ^1 K Bi S * Tf OBf Sfir W J: 0 t> S < & * . CO 
SlJ£fM*i l 5©««ifi#K&.5»» : PttlHIIH 
©$fct,VUPX*f££-r-5. 04«j8l5£#:«l 1 5©-^ 

osnasfcitttWjfi^aii^ Ki^t»T«4bfcffi# 4 o o 

;PX©F^ISI«^Kfe-5. IfcAbt, ^ffi^rr&ja^© 

5i*«<^;i/^»<ora©miH©as»ii»^iicffiT?*-5. 

L^U ^*ie>KPg©^lMIttj^bf-A 1 3 0©fiS 



[0 0 3 2] ±t2/t;W©MlifSf-A13 0©« 
So ±feHJS0iJT«^ffib'-A 1 3 0©WB3fi«^« 

^^gfetf^x^^-To ata^*tais#ai 1 5 

■pl/iT©— »©/i;PX©tf-^«%>t:*-A»iHl*|©3SS 

o^^^Mcfi^. m3Tttii^©A;i/x©^f^x^ 

<f^3 0 Q<D$>V>n)V7.<D\Z—>7mz13V?>ftl5'Z 1 0 
[0 0 3 3] jf^SaSSSl 7 0tt*/WX*8ltJUU 

&/\°;i/X (co Jg*g if— ^ fa l . &n;ux ©a 

15 ^Xig^g^L, 15:a*^©^TS#^TS„ 0 6«m 
fffllff 1 7 0©-^J©^n-yi7g|^^-ro 
£■1 7 0|*j©#&Jgg6 3 0<7)#8iJBBffltt«^«rOfc 

l^;MJLt©Mf;:^LT&-5. #S'Jt§6 3 01i7ta 

T&m-rsu"^- hWT/H^f»s, #g"js6 3 

I-X6 70, tJ-^*Hi«6 4 0*J:t^*fJfelftmSia 
E]gg6 2 0^©{f^£fg£TSo n>k!i-^<>^7 
25 1-X6 7 0«#/t;UX©^ffiri:Cn>tf3.-^ 1 8 
Ofct0ii*«^*2ir), 3>K:i-^ 1 8 Ott-tn&ffl 

30 x^-h-rs. *rfc^£tf-^ffi©^ai©Kr<i:{c^-©^ 

P^^A^B#r^^*-^^>tlTn>tf3.-^ 18 0 \Zfc 
I^W. ft^MS^Bl 7 0*e»n>t!3.-^ 1 8 0 
^©SJ&^teS'X^Afi©®©^— *$!13<fc 0 fcffiftift 

35 [0 0 3 4] ±f2/^UX©#^(CO^T. i^ffilgf 
1 7 0«^©A°;ux©JgiHe-i7tt, /t;i/X*S*3«k^ 
»©tIf-Al 3 0©i!)#©[S]#*^-rt»?8*3> 

fcTa.-^ 1 8 0 cftists. /xj^sse-^tt**^ 

40 ©«m:fe«ktf«ft*fT3 tf-*ffi«tti«6 4 0 

TS. A-Dtig6 5 0tt±fBtr-i7«ffifISr^^ 

^;naic^L-e©T-V> J ^;Hii$n>fcfa.- : $'-r >^ 

7i-X6 7 0*i3>t:a-3'18 0III^ T^D^ 
45 rfrBSSnx^S. 

[0035] #/iji/X©/t;i/X*i£3?^-r-5jtJ£>(::, tr 

-?M&5£t5#§6 4 0fc«&£l/&7WX«Jg«-W8§6'6 0 
TVlJUX1ffifcf-iMa©8 0 %*5<fcO?6 0 %©B§.££& 

50 ns«fjs-cwfflii-iHi*ai»6 8 o z&mis&zf 
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ttmrz&oiz-rz. HEETOFttae^jtSEe— /» 
i 3 0®fi:w rjufrBSlBU ct>Jtwrs. f«cto 
■6. *£k*-A 1 3 0©Wf®rt?^ScO^^X»^CD±Se 
8 0%C,«t6 0X©j££:©IHI£8t«J*l5ra£, 
-A 1 3 OT?m& : ?&fc&lstoX.&\Z&Mtl.&WrftWt. 
©iiJ-&«— A-D^&§g6 5 0« 

43 >tfi-^-f >^7i-7 6 7 0^3>fc!i — ^ 1 
8 (HCflMSf*. 

CO 0 3 6] #!gij§§6 3 0. fcr-*ffi*feffl«6 4 0, A 1 
;W»ff«6 6 0. B#IH]-«JES*«6 8 0. A-D^ 
$#§6 5 0, &£Zf^>¥ x — >^7i- X 6 7 0 

5PCS Vlim-ttte^ffl-Rft ^SaS^Btr^fiScT'^ 
-5. I^ISi 1 7 0 ttiSSt?-A 1 3 OCtlc^lP] 

X©*fcbD*1$jrr*. *JS«Ttt3tSimS 1 2 0ffl© 
KSIWf|5|g&6 1 0 I, . -^©77®$ 

**-r jc-sfc-r*. ^o^jsm^-fcjs^LT. a-d 

5 0:fc«fctf:3>fcfx — :5"f >^7i-X6 7 0 

3.-^ 1 8 oic«rrs. mm^tammm^6 2 o«# 
9jt§6 3o&£.zmmmn?mK6 1 ocanmsn. a 
a*^ro^7*#s-r^. 0 mm 6 3 o*tgB»ffl«^m 
us 6 1 ofrz<DXMWimn<D¥fte>mr$t*i\z/vi'X&m 

-*-f >^7i-X6 7 08ftT?*ftR7fifEOE6 
3>ea-5' 1 8 0 1:15. 

[0037] c:©**|*7«^o*ic«a**«&^i« 

3>ei-^ 1 8 0 teaaygt*©^;^ 
©«*£«jjilt, ^roaavaroaHtft^/taisH 6 
©»«#i6Hfc«. as^ishm. mmnfam&tiLft, * 

1 s 0tt±fB rjRffisnuj T-^cS^f© 

a**? ©jfeasswii 1 2 2 ic^-r^sjg^^e^^ 

tif-A 1 3 0 Cf Oftfif SStfflofcOT? 

<fcD, Mt'-Al 3 0Wl:lT«.5t, *g£Sc©a 

3. IfcAbT. ailtfCttf SilSf-A 1 3 0©ji 

frSgSI (-T?&:te-6-€-0«*it?t*aEfflE»«l 2 2 ©IhI 
&*A£©flS]©iE8fi) i^WUltettWSteOiD^aEtf— A 

i 3 oe>ftmm£<Dffi\zm£mis<<\ -?-© 
ff^ra*>«ttx^e-A i 3 o ©a jt^-esijo fettle) 



[0 0 3 8] r:>tfj.-^ 1 8 0"tt*3ES©*fi!Klgt 
AJUxr.nanfllHtsfcSaa^oa^rfi] (flH^flSl) ffi 
05 iOffKI^i, iPJl^^l 1 5© 

«sas^6©ft«*i6jffi«ittjtaEt-A 1 3 ooftmmi: 

6 1 0©ffl#*>£¥lJ££ft57£3t©fa€rTSea&-5. 

io [0039] tftmsnfcftS^roA^isjfei^iiS* 
i o 5±©*£#5rr-s. z\<D&m<o— -Dommz&z 

5 ©*®^a©fS^K»©^:*fC <h < CiftlCtl) H t 
15 J&*T£S. cn»C±oT«iftIg + ©*K©*Waffl© 

[0040] msL=?<o*i%-2%i£.zfii£&¥miimmj.jj 
ft<Dm&&&.fe-rz>itsb\z* n>tfo.— ^ i 8 oitm* 

©A;l/X©e— ^ffi£#£X#ffitc^&3it-.5. 03, 
20 0 4i5.fc.tfia 5 tejf-^ 3 0 0 . 4 0 0 *5<t tf 5 0 0 -?"tl 
■eftCOV>T©#tf;*$M»i^»tt3 10,41 0i5<fctf 

5 1 o§ii-. #^x#*^gm©s*M«a*£?M 
rj^{4eaij^wAcae>©aS£7©7t^MfiiStf-ffl] 

— ^ 1 r|5 (Optical Particle Sizing for in situ meas 
30 urements- Part 1) j , Applied Optics Hi 8 (1 
0) : 1 6 3 2 (1 9 7 9) , r-f- v>x1\ *Jl<7 
m r^4B?PJte©fcae)©»i7-©7t^W*i*fhai|-^ 2 
SBj , Applied Optics if. 1 8 (1 0) : 1 6 4 6 (1 
9 7 9). fc.fctfv'— . 5—. i&Ann. d. Physik t£. 

35 30 (4) 377 ( 1 9 o 8 ) mmWiXizmm^ tlX ^ 

(i) AtxDftttmmm. (2) 3tt*a©»<-i*w«r 
a. (3) y*m*3t©«fi. &<fctf (4) w&.^(d 

40 *&«£©SI<«J¥«J4*»£l'-- »fW*3te«fittt-^-e 
ISft]iaS©»i74ffl^fci!{iE{C<koT. S^ffi 

T-tw-o^T©^^^ ^-*-&afi©n jPJIM c -> 7 h $ -a-. 

45 [0 0 4 1] a^7-tr>+r©IEL^t!<IEtt!S^bfe^ 
fc?-A©7E3£&K:&#-r&. L*>U £— Aft3&&*2& 
fit«SfllHl©»»ti[«©^©^tl©it*fC|gffljbf#S. 

n&.wi&^-frzfriibiz— 3£Lt©tf-A*i&m^-f 
50 ay-fa— 1* (*fett7 l c^m#§) ajtaittis 1 2 0 i*it- 
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£1 1 2^e.©*a3tt*ttHJT#««t'5Cj63Etf-Al 

^•—^(Dthijitmi 1 2 ©ma^jtimotiTiis^-r 

3>fcfi-^ 1 8 OteU— tf 1 2 6^<=>©k— tf 

^w***^*^*^ 1 5 8(75S)j®iiffi*$ijfflL, 

[0 0 4 2] 3J9X»*^St±T?«*iO 1 3 % ( 1 

^Kjfeffitf-A 1 3 0©<t;nBIttgt*U«riEI««W 

JgS^:M©*5 1 3 % (1/e 2 ) *Ttf-A^ft*i<g 
TtsArota'rjbs) . 3>twi80tti/e 

©«&^©Sl*©j*$)-£J|r:jrr*. 0 5te$tefttti i 
5^EI3*5j;r/|g4(r^n-? ; tl*Lfcff^3 0 0i5J:Z>* 
4 0 0 ©JSH|Ria ; ?«fc 0 fciS^MiS-e^ofcate^Ft 
SHT*#l«E035f^X«'^affi5 1 0S|ft5l#5 

o o s^-r. 

[0 0 4 3] #^©HM«sj*#MLT^©^ajs_h{ci7B 

£fi f- A««ffl * strif £ h X *t««c©jtSE tf- A 
ggBKOVvr#fi{fcLTffl^*£<i:t>Ti*5. d©^ 
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15 s.'i^M©**aii-r^.aKt^©^-rs3i^©t!!a7 l d 

[0 6] 01 Sfe«0 2©»i^-t>-y-©fcJ6©^[Hi 
gg©:/nu/£7 0. 
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